only glucose disappearance was examined in this study. The rate of glucose disappearance was quite fast and almost no glucose was detected after storage for 20 days for values of Aw between 0.3 and 0.6 (Fig. 2B) . The presence of ribose, glucose-6-phosphate, and ribose-6-phosphate besides glu cose has been reported in squid meats,8) suggesting that there are enough reducing sugars in squid meats to promote the Maillard reaction under appropriate conditions. The overall loss pattern of free amino groups in freeze-dried squid meat (Fig. 2C) was quite similar to that of reducing sugars, also implying the progress of the Maillard reaction during storage. Furthermore, the loss of available lysine (Fig. 2D) indicates the involvement of the a-amino group of lvsine in the reaction. but was detected immediately after the freeze-drying process.
It is apparent from this figure that the amount of actin was unchanged during storage, irrespective of Aw. Para myosin decreased slightly in the intermediate Aw range, whereas the content of unknown subunit increased moderately. Although the unknown subunit was formed during freeze-drying, it did not increase much during storage. The electrophoretic data (Fig. 3) clearly indicates that the amount of MHC was reduced with higher molec ular weight complexes, that is, (MHC)2+(MHC)n during storage. These phenomena were more significant at intermediate Aw's. In this experiment, all samples were completely dissolved in a mixed solution of urea, SDS, and mercaptoethanol. Protein subunits which could not penetrate into the electrophoretic gels because of their large molecular weight were included in (MHC)n.. The total amounts of MHC, (MHC)2, and (MHC)n were virtually constant, irrespective of water activity. The formation of (MHC)2 was a maximum at an Aw of around 0.4, while that of (MHC)n had a maximum at an Aw, of about 0.6. increase significantly during storage. It is interesting to note that the content of (MHC)n was less than that of (MHC)2 at any Aw, suggesting that the polymerization of MHC proceeded slowly to the state of dimer, but further polymerization was more or less retarded. The mechanism of discoloration and polymerization of MHC seems to be different between freeze-dried unwashed and washed squid meats. However, it is clear that the polymerization of MHC can be prevented by removing substances responsible for the development of the Maillard reaction. The results with glucose are shown as dotted lines in Fig. 7 . By adding glucose to washed squid meat prior to freeze-drying, brown discoloration of the meat became noticeable during storage. The addition of glucose to washed squid meat had an apparent effect on the decrease in MHC and increases in (MHC)2 and (MHC)n during storage. The overall patterns of MHC, (MHC)2, and (MHC)n contents in water-washed squid meat with added glucose closely resembled those obtained with unwashed squid meat (Fig. 3) .
In conclusion, the Maillard reaction during storage appears to cause the polymerization of MHC in freeze-dried short-finned squid meat, and water activity is an important factor for these reactions to take place. The quality of dried squid meat may also be largely dependent upon the degree of MHC polymerization.
